SPECIFICATION 
(Sprint Docket No. 1704) 

TO ALL WHOM IT MAY CONCERN: 

Be it known that we. Von K. McCONNELL, a citizen of the United States and resident 

of Leawood, Kansas, Mark L. YARKOSKY, a citizen of the United States and resident of 

Overland Park, Kansas, Manisb MANGAL, a citizen of India and resident of Overland Park, 

Kansas, and Thomas A. CROOK, a citizen of the United States and resident of Lees Summit, 

Missouri, have invented a new and useful: 

METHOD AND SYSTEM FOR 
ZONE-BASED CAPACITY CONTROL 

the following of which is a specification. 
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BACKGROUND 

1 . Field of the Invention 

The present invention relates to telecommunications and more particularly to a method 
and system for managing capacity in a communication system. The techniques described here 
5 can extend to use with respect to various types of communication sessions, whether circuit- 
switched or packet-switched, and whether the participants are coupled wirelessly or by hardware 
(e.g., wire, fiber, etc.) to the communication system. 
Q 2. Description of Related Art 

a 

9 As a general matter, it is known to establish a conference session over a 

10 0 telecommunications network between multiple user stations, each operated by a respective user. 

^ An multipoint control unit (MCU) or other such entity can reside in the telecommunications 

M 

jry network and can function as a bridging or switching device between the participating stations, to 
Q 

y support the conference session. 

M In a typical arrangement, a participating station can initiate the conference session by 

15 sending a session setup message to the MCU (or to another entity, such as a proxy, that then 
forwards the message to the MCU), identifying the other desired participant(s). The MCU may 
then seek to connect with the designated other participants, such as by forwarding the session 
setup message to each other party. Upon successful setup of the session, the MCU may then 
establish a communication session respectively with each participating station, and the MCU 
20 may bridge together the communication sessions, so that the users at the stations can confer with 
each other via the MCU. Other arrangements are also possible. 

By way of example, consider two users, A and B, operating respective user stations. 
User A wishes to engage in a conference session with user B and therefore instructs his user 

-2- 

MCOONNEU. BOEHNEN 
KUIBERT A BERGHOFF 
300 SOUTH WACKER DfUVE 
CHICAGO. nUNOIS MMOB 

TEl£PHONE (ai2)gta-oooi 



# • 

station to initiate the conference. A's user station may then responsively execute a session 
initiation protocol (SIP) client application to generate and send a SEP INVITE message to the 
MCU, seeking to invite B to the conference session. The MCU will then treat that INVITE 
message as a request to establish a conference session with B. To establish the conference 
5 session, the MCU may send another INVITE to B's station, seeking to set up a session with B. 

Upon receipt of the INVITE from the MCU, B's station may execute a SIP client 
application to accept the invitation, by sending a SIP 200 OKAY message back to the MCU. 

2' Upon receipt of the 200 OKAY, the MCU would then send a 200 OKAY to A's station. In turn, 

0 

p A's station would send a SIP ACKNOWLEDGEMENT to the MCU, and the MCU would send 

lOS! an ACKNOWLEDGEMENT to B's station. As a resuh, two communication sessions or "legs" 
P 

Ul will have been initiated, one between A's station and the MCU, and another between the MCU 

s 

and B's station. 

□ 

^ Once these legs have been initiated, the two stations may then work to establish a real 

a 

j^j time protocol (RTP) sessions with the MCU. For instance, a real-time-control-protocol (RTCP) 
15 client in A's station may generate and send an RTCP initiation message to the MCU, and the 
MCU may send an RTCP initiation message to an RTCP client in B's station. The RTCP client 
in B's station may then send an accept-message back to the MCU, and the MCU may send an 
accept message back to the RTCP client in A's station. As a result, an RTP session would be 
established between A's station and the MCU, and another RTP session would be established 
20 between the MCU and B's station. And the MCU would bridge together the two sessions, 
thereby allowing A and B to conmiunicate with each other. 
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SUMMARY 



The present invention provides a mechanism for controUing capacity in a communication 
system. According to an exemplary embodiment of the invention, limitations can be placed on 
the number of users that can engage in a communication session with each other concurrently in 
5 a common location (e.g., a geographic zone, a cell, a sector of a cell, etc.) 

As an example, for a given geographic zone, a threshold of T users might exist. When an 
effort is made to bridge together more than T users who are operating in that geographic zone 

M 

Q (possibly together with users in other zones as well), only T of the users in the geographic zone 
5 

^ would be allowed to participate in the session. Other users in the common location would be 

lOg barred from participating in the session, 

Lfl 

g When presented with a request to establish a communication session between more than 

M 

fy the allowed threshold number of users in a given location, a carrier or other entity could select 

Q 

bi excess users to exclude from the session and can then exclude those excess users from the 

a 

M session. The choice of which user(s) to exclude could be based on priority levels that have been 
15 set in advance for the various users. For instance, a user with a lower priority level could be 
excluded before a user with a higher priority level. Alternatively, the choice of which user(s) to 
exclude could be designated by the user who initiated the communication session in the first 
place. Still alternatively, the choice of which users to exclude could be made randomly or in any 
other manner desired. 

20 Further, the capacity threshold can be fixed for all locations or can vary from location to 

location. For instance, in a geographic zone that is known to have a very high level of traffic, the 
threshold might be set to a low level, so as to avoid having many users in the location bog down 
the system by communicating with each other. Examples of such a location might be a 
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construction site, a busy intersection, or a sports stadium. On the other hand, in a zone that is 
known to have a very low level of traffic, the threshold might be set to a high level, allowing 
many users at once to conununicate with each other. An example of such a location might be a 
farm or other rural area. 



5 Additionally, the thresholds per location could vary from time to time. For example, 

when a given location tends to be more loaded with traffic (e.g., during rush hour or on 
weekdays), the threshold might be set lower. On the other hand, when a given location tends to 

M 

Q be less loaded with traffic (e.g., on weekends), the threshold might be set higher. (Note that the 

a 

9 converse might be desired instead; i.e., when the location is more loaded with traffic, the 

ru 

10^ threshold might be set higher.) A dynamic threshold controller could be applied to monitor 

m 

^ traffic levels over time and to modify the threshold per location based on such historic trends 

M 

j=y and/or based on other criteria. 

a 

y With the benefit of the present invention, a communications provider (e.g., a wireless 

M service carrier) can help to avoid situations where a network could be bogged down by excess 
15 traffic due to multi-party communication sessions. For example, in a given sector of a cellular 
communications network, a large construction project might be underway. If too many 
construction workers in the sector seek to communicate with each other at once, system 
resources (e.g., traffic channels) in that sector may well be depleted. As a result, another 
subscriber not associated with the construction site may be precluded from accessing the system 
20 in that sector. Provided with the present invention, this situation can be avoided. 

These as well as other aspects and advantages of the present invention will become 
apparent to those of ordinary skill in the art by reading the following detailed description, with 
appropriate reference to the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
An exemplary embodiment of the present invention is described herein with reference to 
the drawings, in which: 

5 Figure 1 is a block diagram of a network arranged in accordance with the exemplary 

embodiment; 

Figure 2 is a flow chart depicting a set of functions that can be employed in the network 

M 

Q shown in Figure 1 ; 
Q 

Q Figure 3 is a more detailed block diagram of a network arranged in accordance with the 

ni 

10^ exemplary embodiment; and 

Figure 4 is a flow chart depicting a set of functions that can be employed in the network 

M 

shown in Figure 3. 

a 
u 
□ 

M DETAILED DESCRIPTION OF 

15 AN EXEMPLARY EMBODIMENT 

Referring to the drawings, Figure 1 is a block diagram generally depicting a 
communications network 10 arranged in accordance with an exemplary embodiment of the 
invention. Network 10 includes at its core a communication system 12, which provides for zone- 
based capacity control. A plurality of subscriber terminals may then be coupled by respective 
20 conmiunication links 14A-14H with system 12. By way of example, eight such terminals are 
shown, designated respectively by the letters A-H. 

Figure 1 further depicts three geographic zones, designated by reference numerals 16, 18 
and 20. Terminals A-C are shown located in (e.g., operating in) zone 16, terminals D-E are 
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shown located in zone 18, and terminals F-H are shown located in zone 20. Although these 
zones are illustrated as discrete (non-overlapping) areas, they could just as well overlap each 
other or, for that matter, be coterminous. 

Each zone could be defined in various ways. For example, a zone could be a particular 
5 geographic area, defined as a polygon comprised of nodes having specific geographic 
coordinates (latitude/longitude coordinates). As another example, a zone could be a particular 
enclosure such as a building or fioor of a building, defined by the walls of the enclosure. As yet 
^ another example, a zone could be serving area in a wireless communication system, such a radio- 

□ 

Q fi-equency cell or sector thereof, defined by a radiation pattern fi-om a base station antenna. And 
lOqg as still another example, a zone could be a given network, sub-network or serving system, which 

a 

U1 could cover all subscriber terminals currently operating in the network, sub-network or serving 

9 

H* system. Other examples are possible as well. 



Q 
W 



Terminals A-H can also take any of a variety of forms and can be the same as each other 
y. or different than each other. Examples of suitable terminals include cellular or PCS telephones, 
1 5 landline telephones, personal digital assistants (PDAs) and personal computers. Other examples 
are possible as well. 

Links 14A-14H, similarly, can take any of a variety of forms and can also be the same as 
or different than each other. Further, each link could comprise various elements, such as wired 
or wireless connections, direct end-to-end connections, and one or more transport networks, 
20 whether packet-switched or circuit-switched, and each link could operate according to any of a 
variety of protocols. Additionally, some or all of the links could be combined together at least in 
part. For instance, links 14A and 14B might be physically connected through a common access 
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network/gateway and via a common transport network to communication server 12. Many other 
examples are also possible. 

Communication system 12, in turn, can also take a variety of forms. As a general matter, 
communication system 12 functions to tie together communications among two or more of the 
I subscriber tenninals while controlling the number of terminals that can concurrently 
communicate with each other in a given zone. These functions can be carried out by a single 
entity or can be distributed among a number of different entities. 
^ For example, communication system 12 can take the form of an MCU that operates, as 

P, described above in the background section, to establish and bridge together communication legs 
with each temiinal participating in a session. The MCU can then include a set of capacity- 
U1 control logic that provides for restricting the number of participants who can be engaged in a 

5 

M communication session together in a conmion zone. As such, the MCU might include or have 

ru 

^ access to location information indicating the zone in which each terminal is located (e.g., 
P operating), as well as threshold information indicating a general threshold or a threshold per 
15 zone. 

As another example, communication system 12 can be a multi-component system. For 
instance, it could include a sub-system for setting up a multi-party communication session (e.g., 
conveying and handling control signals to set up and tear down sessions). Further, it could 
include a sub-system for serving a multi-party conununication session (e.g., a conference bridge 
20 or conference server for tying together multiple communication legs), a location sub-system for 
determining locations of subscribers, and a database sub-system maintaining capacity-threshold 
infomiation and other information. 
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Referring now to Figure 2, a flow chart is provided to illustrate a set of functions that 
could be employed within the arrangement shown in Figure 1 . As shown in Figure 2, at block 
40, communication system 12 receives a request to establish a communication session between a 
plurality of subscribers. At block 42, communication system 12 responsively makes a 
determination that more than a threshold number of the subscribers are located in (e.g., operating 
in) a common zone. In turn, at block 44, in response to the determination, the communication 
system 12 bars at least one of the subscribers located in the zone from participating in the 
session. 

a 

p Preferably, the number of subscribers in the zone that the commimication system 12 bars 

m 

lOSl from participating in the session is the number in excess of the threshold. Thus, for instance, 

a 

Wl assume that a zone has a threshold of seven subscribers, and assume that the communication 

s 

^1 system 12 receives a request to establish a communication session among ten subscribers all 
located in that zone (and possibly among subscribers located in one or more other zones as well). 
P According to the method illustrated in Figure 2, the conununication system would bar at least 
15 one, but preferably three, of the ten subscribers located in the zone from participating in the 
session. (If the communication system bars only one, still two excess participants would be 
allowed; while this is not preferred, it is possible.) 

As another example, referring to Figure 1, assume that zones 16, 18 and 20 each have a 
threshold of two subscribers to engage in a communication session with each other. Assume 
20 next that system 12 receives a request to establish a communication session between the group of 
subscribers A-H. Because three of the subscribers are located in zone 16, system 12 would 
determine that one more than the allowed threshold number of subscribers is located in zone 16. 
Therefore, system 12 would exclude one of subscribers A, B and C from participating in the 
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session. Additionally, because three of the subscribers are located in zone 20, system 12 would 
determine that one more than the allowed threshold number of subscribers is located in zone 20. 
Therefore, system 12 would exclude one of subscribers F, G and H from participating in the 
session. Finally, because only two of the subscribers are located in zone 18, system 12 would 
allow both of those subscribers to participate in the session. 

The arrangement shown in Figure 1 is representative of many possible communication 
networks. Referring now to Figure 3, an example of one such communication network is shown 

in more detail. The network shown in Figure 3 includes a plurality of subscriber terminals, of 

S 

Q which four are shown, as designated by reference numerals 52, 54, 56 and 58. In this example, 

lOSi each subscriber terminal is a 3G mobile station (MS), such as a handheld PCS or cellular 

9 

commimication station, which is capable of engaging in IP communications such as voice over 

9 

M 

ni 



IP for instance. Each MS communicates via an air interface 60 with a base transceiver station 
(BTS) 62, which provides connectivity to a base station controller (BSC) 64. The BSC in turn 
p provides connectivity with a packet data serving node (PDSN) 66, which functions as a gateway 
15 to a public or private IP network 68 such as the Internet. 

Figure 3 depicts a plurality of entities connected with or sitting as nodes on IP network 
68. It should be understood that each of these entities represents a function within the exemplary 
network. As such, the entities could take various forms and could be combined together or 
distributed in various ways (e.g., made up of a number of components) as desired. Further, some 
20 of the entities could be omitted, and others could be added. Still further, any of these or other 
entities that are described herein as carrying out a particular function could include a processor 
and data storage holding an appropriate set of program instructions (e.g., machine language 
instructions) executable by the processor to carry out that function. Alternatively or additionally, 
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such entities could include hardware and/or firmware for carrying out various functions 
described. Still further, it should be understood that some or all of the entities shown on network 
68 could instead be on discrete networks or arranged in other locations. 

Four of the entities shown on IP network 68 are data stores. These are a subscriber data 
5 store 70, a group data store 72, a zone data store 74, and a threshold data store 76. These data 
stores could all be combined into a single data store or could be distributed and/or integrated into 
one or more other entities, whether or not shown. Each data store can also take various forms. 

g For instance, a data store could be a list or table of data or a more complex relational database or 

0 

Q directory structure, stored in a data storage medium such as computer memory or magnetic or 

m 

1 0 ^ optical disk drive. 

a 

U1 The subscriber data store 70 preferably indicates information about subscribers, such as 

s 

^ mobile stations 52-58 and/or users associated with the stations. According to the exemplary 



embodiment, the subscriber data store can define, respectively for each subscriber, (i) a 
P subscriber ID and (ii) a priority level, as well as other service qualification information. The 
15 subscriber E) can take various forms. For instance, it could be a device ID such as a mobile 
identification number (MIN) and/or a user ID such as a network address identifier (NAI), The 
priority level can be an indication of a class or level of service to which the subscriber is entitled, 
as established in advance through a service-provisioning system for instance. As will be 
discussed more below, the priority level can be used as a basis to determine whether the 
20 subscriber should be excluded from a conmiunication session where more than an allowed 
threshold of session participants are located in a common zone. 

The group data store 72 preferably indicates predefined groups of subscribers who will 
communicate with each other. According to the exemplary embodiment, these groups can be 
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defined in advance (again, through a suitable provisioning system) and can be used as a basis to 
determine which subscribers to bridge together in response to a group-communication request 
(group session initiation request) from a given subscriber. As such, the group data store 72 may 
indicate, respectively for each given subscriber, a group that includes the given subscriber and 

i one or more other subscribers. Alternatively or additionally, the group data store may limit each 
subscriber to be in a single group. Other arrangements are also possible. 

The zone data store 74 preferably defines zones, such as zones 16, 18 and 20 of Figure 1. 

^ Because a zone can be defined in various ways, the information contained in the zone data store 



a 



74, may take various forms as well. As an example, if zones are defined as cells or sectors of a 



10^ wireless communication system, the zone data store might list the available cells and sectors. As 
Q 

Ij) another example, if zones are defined as geographic locations (e.g., bounded by particular 

M geographic coordinates), the zone data store might correlate particular geographic coordinates to 

ru 

S a given zone. And as still another example, if zones are defined as particular networks on which 
2 subscriber terminals can operate, the zone data store might list the possible network domains. 

IS The threshold data store 76, in turn, indicates one or more thresholds that represent a 

maximum number of subscribers allowed to communicate with each other in a common zone. 
The threshold data store can specify a single threshold level can exist for all zones (i.e., the same 
threshold for every zone) or multiple thresholds for various zones. Further, the threshold data 
store could indicate differing thresholds for one or more zones depending on the date or time or 

20 any other criteria. In the exemplary embodiment, each zone will have its own respective 
threshold. Therefore, the threshold data store 76 will indicate, for each zone, a respective 
threshold number of subscribers allowed to engage in a communication session together within 
the zone. 
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Also shown on IP network 68 is a session server 78. The session server 78 functions to 
bridge together communications among a plurality of subscribers. Thus, the session server 78 
might be an MCU such as that described in the background section above. As such, the session 
server might include a number of ports (physical or logical) through which the session server can 
5 establish respective communication legs with a plurality of subscribers. And the session server 
78 might include a processor or other logic for tying together those conununication legs, so as to 
establish a multi-party communication session. 
M Another entity on network 68 is a session controller 80. In accordance with the 

Q exemplary embodiment, the session controller 80 functions to determine which subscribers are to 

a 

10^ be bridged together in a given situation. 



03 
0 



fU 
Q 
W 



For example, the session controller could receive from a given subscriber terminal, such 
as MS 52, a request to establish a group-communication session, and the request might not 
define which subscribers are members of the group. The request may, for instance, be a SIP 

Q INVITE request message, including a predefined "group session" flag. In response to the 

M 

15 request, the session controller 80 may query the group data store 72 to find out which group of 
subscribers is predefined for MS 52. Given the list of subscribers in the group, the session 
controller 80 may then instruct the session server 78 to establish and bridge together 
communication legs with each of those subscribers. For instance, the session controller could 
send separate SIP INVITE requests for each subscriber along to the session server. 

20 As another example, when MS 52 requests a communication session to be established 

among a group of subscribers, MS 52 itself might send separate SIP INVITE requests for each 
proposed participant or might send a SIP INVITE that identifies all of the requested participants. 
Alternatively, some other entity along the signaling path might divide a group-communication 
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request fro MS 52 into a number of separate SIP INVITES. Session controller 80 may then 
receive the INVITES and forward them as a proxy server on to session server 78. Other 
arrangements and messaging schemes are also possible. 

Yet another entity on network 68 is a service agent 82. According to the exemplary 
embodiment, the service agent functions as a general resource or aid for providing services, i.e., 
as a policy decision point. As such, it may receive a signaling message indicative of a 
communication (e.g., a communication attempt, or an ongoing communication session) and may 
responsively derive or identify a service treatment for that communication. It may then signal to 

ci 

Q a policy enforcement point, to facilitate carrying out the service treatment. Or it may itself 

m 

l(fl3 enforce the service. 

Q 

s 

M 

m 



As an example, when session server 80 is going to pass a packet of data between MS 52 
and MS 54, the session server might signal up to the service agent 82. The service agent might 



yj then determine based on a query to the subscriber data store 70 (perhaps referencing service 

a 

y qualification information for MS 52 and/or MS 54), that the packet should not be passed. 
15 Consequently, the service agent may instruct the session server to block the packet. Other 
examples are possible as well. 

In this regard or more generally, the service agent may also embody a session signaling 
proxy, such as a SIP proxy application. As such, when a mobile station such as MS 52 sends a 
SIP INVITE or other such message to session controller 80 or session server 78, the message 
20 could pass through service agent 82. On the way through service agent 82, the service agent 
itself could operate on the message in some manner. For instance, the service agent could 
change a group-conununication request to reflect a request for communication among particular 
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subscribers. And the service agent could then forward that more particular request along to one 
or more other entities for further processing. 

Another entity on network 68 is a location system 76. In the exemplary embodiment, the 
location system functions to determine and/or report the location of subscriber terminals, such as 
5 mobile stations 52-58. As such, the location system could take a variety of forms. For example, 
the location system could comprise a mobile positioning center (MPC) and position determining 
entity (PDE) as defined by industry standard IS-801, promulgated by the Telecommunications 
^ Industry Association / Electronics Industry Association. 

Q 

Q The MPC can generally be a database application executed on a service control point and 

rU 

1(^ can function to store locations of mobile stations. The PDE, in turn, can be any system for 
S 

iil determining the location of mobile stations. As an example, the PDE might be a network-based 

3 

M location-determination system, such as a home location register (HLR) that maintains a record of 

nj 

9 the cell and sector in which each mobile station is operating, or a triangularization system that 

Ul 
Q 

P determines where a mobile station is located based on a comparison of relative signal strength 
1 5 from several measuring points. Alternatively or additionally, the PDE might be a handset-based 
(or, more generally, subscriber based) position determining system, such as a GPS receiver in a 
mobile station, as well as functionality to communicate that location information from the mobile 
station to the network. Many other examples are also possible. 

In the exemplary embodiment, the MPC would then maintain a record of the location of 
20 each subscriber terminal, as determined by the PDE. In tum, one or more other entities on 
network 68 could query the MPC to determine the location of a given subscriber terminal, and 
the MPC can report the requested location. In the exemplary embodiment, the location reported 
by the MPC could be an indication of which zone the subscriber terminal is located in at the 
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moment (or as last determined). In this regard, the location itself might be the zone (such as if 
the location is a cell and/or sector for instance). Alternatively, the MPC or other entity (e.g., the 
querying entity) could translate the location information provided by the MPC into a zone. 

hi accordance with the exemplary embodiment, a dynamic threshold controller 86 is also 
5 provided on IP network 68. The dynamic threshold controller preferably functions to manage 
the thresholds indicated in threshold data store 76, possibly establishing and/or changing those 
thresholds based on various criteria. The dynamic threshold controller may, for instance, modify 
M the threshold for a given zone based on a statistical analysis of history of traffic in the zone, or 

a 

^ based on current load conditions in the zone. As such, the dynamic threshold controller 86 may 
10^ write new or revised thresholds to the threshold data store 76 and/or change the relationship 



between thresholds and zones in the threshold data store 76. 

\d\ For example, the dynamic threshold controller may refer to history records regarding the 

fU 

Q load per time of day in each zone. (The controller itself, and/or each BTS 62, BSC 64, PDSN 66 

W 

S or other entity could programmed to compile these statistics over time.) By reference to those 

H 

15 records (through regular polling, for instance), the dynamic threshold controller might determine 
that the highest traffic load in a given zone occurs 8:00 a.m. to 10:00 a.m. every weekday. In 
response, the dynamic threshold controller may lower the threshold in that zone during that 
period each weekday, and may increase it (or restore it to a default level) at other times. Other 
examples are possible as well. 

20 Referring now to Figure 4, a more detailed flow chart is provided, to illustrate how the 

exemplary embodiment might function in the arrangement shown in Figure 3. As shown in 
Figure 4, at block 100, assume MS 52 sends a group-communication request in the form of a SIP 
INVITE request that identifies the originating subscriber (MS 52 and/or the user) and includes a 
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group-communication flag. (A user operating MS 52 may, for instance, direct MS 52 to initiate 
this session. MS 52 may be programmed with a SIP client and may respond to the user direction 
by sending the SIP INVITE). At block 102, the SIP INVITE may pass through a SIP proxy on 
service agent 82. And at block 104, the SIP INVITE request may arrive at session controller 80. 
5 At block 106, session controller 80 may respond to the group-communication request 

from MS 52 by querying group data store 72 to determine which subscribers are in a predefined 
group associated with MS 52. Assume for purposes of this example that the group is a group of 
^ ten subscribers, including mobile stations 52-58. 

as} 

g At block 108, the session controller then queries location system 84 to identify, 

ry 

10^ respectively for each subscriber in the group, the zone in which the subscriber is located (or was 
\J\ located as last determined). Assume for purposes of this example that location system 84 

£ 

M responsively reports that, of the ten subscribers, eight subscribers (including MS 52, MS 54 and 

fll 

0 MS 56) are located in zone 16 and two subscribers (including MS 58) are located in zone 18. 
^ At block 1 10, the session controller then queries threshold data store 76 to determine the 

15 threshold for each applicable zone, i.e., for each zone in which any subscriber in the group is 
located. Thus, continuing with this example, assume that the session controller identifies a 
threshold of six subscribers for zone 16 and three subscribers for zone 18. 

At block 112, the session controller then determines, for each zone identified at block 
108, whether more than a threshold number of subscribers in the group is located in the zone. 
20 Thus, for instance, for zone 16, the session controller would determine whether more than six 
subscribers in the group are located in zone 16. And, for zone 18, the session controller would 
determine whether more than three subscribers in the group are located in zone 18. Since eight 
of the subscribers in the group are located in zone 16, and since the threshold for zone 16 is six 
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subscribers, the session controller would thus determine that more than a threshold number of 
subscribers in the group are located in zone 16. (The threshold of three subscribers for zone 18 
would not be met, since only two subscribers in the group are located in zone 18.) 

In accordance with the exemplary embodiment, the session controller then bars at least 
one of the subscribers located in zone 16 from participating in the session. In other words, the 
session controller literally or effectively removes at least one such subscriber from the group, 
thereby truncating the group. As noted above, in the exemplary embodiment, the number of 
subscribers that will be barred from participating will be the number in excess of the threshold. 
Thus, in this example, the session controller will bar two subscribers in zone 16 from 
participating in the requested session. 

g 

\j\ At issue, however, is which two subscribers to exclude from the communication session. 

s 

M This can be resolved in various ways. One way to do so is to refer to the priority levels set forth 

ru 

0 in the subscriber data store 70 and to bar the two subscribers that have the lowest priority levels 
g (and, in the case of a tie, to randomly or otherwise select subscriber(s) to bar). Thus, as shown at 
15 block 114 in Figure 4, session controller 80 queries subscriber data store 70 to determine, 
respectively for each subscriber (of the group) that is located in zone 16, the subscriber's priority 
level. Assume that the session controller thereby determines that MS 54 and MS 56 have the 
lowest priority levels of the six subscribers in zone 16. At block 1 16, the session controller thus 
removes MS 54 and MS 56 from the group of subscribers to be bridged together. The group will 
20 therefore consist of MS 52, MS 58, five other subscribers in zone 16, and one other subscriber in 
zone 18. 

Another way to determine which subscriber(s) to exclude from the session is to ask the 
originating subscriber. For instance, session controller 80 may send a signaling message to MS 
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52, indicating that too many subscribers of the group are located in a common zone (zone 16). 
The message could present MS 52 with a list of the subscribers in that zone and prompt MS 52 to 
select two of the subscribers to exclude from the session. The user of MS 52 may then select two 
subscribers to exclude and instruct MS 52 to report that selection to the session controller. 
5 This bi-directional messaging between the session controller and MS 52 can be carried 

out in various ways. For example, if MS 52 had initiated the group-communication request 
through interaction with an web server or application server on IP network 68, session controller 
80 could instruct that web server or application server to send a message in the form of a web 
^ page (e.g., HTML or HDML) to the subscriber. As another example, session controller 80 could 

ni 

lOgj itself send a message such as an HTTP, e-mail or short message service (SMS) message to MS 
S! 

tfl 52 and await a response. Other examples are possible as well. 

H 

M Even if the session controller does not prompt the subscriber to indicate which 

ni 

Q subscribers to exclude, at block 118, the session controller may send a message to the subscriber 

W 

indicating that one or more subscribers have been excluded and identifying the subscriber(s). 
15 Thus, continuing with the example, the session controller would notify MS 52 that subscribers 

MS 54 and MS 56 have been excluded from the communication session. This messaging can be 

carried out in the manner described above or in any other manner desired. 

At this point, the session controller has a list of subscribers to be tied together in a 

communication session. At block 1 20, the session controller then signals to session server 78, 
20 seeking to set up the communication session. At block 122, session server 78 then sets up and 

supports the communication session among the eight subscribers of the group. 

While the process shown in Figure 4 provides for the session controller 80 to carry out 

zone-based capacity control and associated messaging, note that one or more other entities could 
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carry out the function instead (or in addition). Preferably, any such entity would be an entity 
along the session-control signaling path. For instance, in the example described, a SIP INVITE 
request passes through service agent 82 on its way to session controller 80. Therefore, service 
agent 82 can just as well perform the zone-based capacity control function. Similarly, the 
session server 78 itself could perform these functions. Other examples are also possible. 

The process described thus far also involves controlling capacity upon the initiation of a 
communication session. The process may be extended, however, to provide capacity control 
during an ongoing session as well. To do so, an entity should maintain a record indicating the 
state of the communication session, such as an indication of which subscribers are currently 
engaged in the communication session. By way of example, that entity could be session 
controller 80, service agent 82, session server 78, or any other entity in the signaling path. 

Thus, assume for example that a subscriber in zone 16 has been excluded from a 
communication session in the manner described above. Assume next that that another subscriber 
M in zone 16 leaves the session, so that the subscriber sends a SIP BYE message, which passes to 
15 session controller 80. When session controller 80 receives that message, it may forward it to 
session server 78, to effect the removal of the subscriber from the session. In addition, however, 
the session controller can determine that the excluded subscriber can now be added back into the 
session. Thus, the session controller may send a SIP INVITE to the session server, to effect an 
addition to the session of the previously excluded subscriber. This process can be extended 
20 further to provide dynamic zone-based capacity control as subscribers enter or leave a 
communication session, or as priority levels, thresholds or other criteria change. 

An exemplary embodiment of the present invention has been described above. Those 
skilled in the art will understand, however, that changes and modifications may be made to this 
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embodiment without departing fiom the true scope and spirit of the present invention, which 
defined by the claims. 
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